The effect of different dietary purines on the metabolism of serum and urinary uric acid, allantoin, creatinine, urea nitrogen and urea was examined in the rat. Experimental diets were synthetic and they were given ad libitum during a 6-day experimental period.
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The results were compared with the renal morphological changes.
The results obtained were as follows: Hypoxaiithine, inosine, guanosine and guanine were readily converted to uric acid and allantoin, whereas adenine was metabolized quite differently from other purines. In partic ular, the intake of adenine exhibited a decrease of the uric acid excreted in the urine. Furthermore, an increase of creatinine, urea nitrogen and urea in the serum as well as a reduction in their urine excretion were observed in rats fed on the adenine diet. Adenine produced a nephrotoxic condition as reflected in the histological changes.
From these observations, it is concluded that although the administered purines are closely related structurally, they are metabolized in so many different ways that some of the metabolites, particularly of adenine, may cause a potential nephrotoxicity.
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Previously published data from our laboratory on measuring the level of uric acid in the urine showed that oral purines yielded different amounts of uric acid (1). For example, feeding rats with a hypoxanthine diet caused a significant rise in the urinary output of uric acid. A similar pattern in urinary excretion of uric acid was obtained in rats fed on an adenosine or guanosine diet. On the contrary, the feed of an adenine diet exhibited a decrease in the amount of uric acid in the urine. Our data further suggested that the intake of adenine caused a significant increase in the values of creatinine and urea nitrogen of the serum, indicating an impairment of the renal function. However, these observations were not obtained in rats fed on hypoxanthine, adenosine, guanosine, inosine, or guanine diets (2) .
Although a considerable amount of information has been gathered on the metabolic effect of individual purines in rats, little is known about the mechanisms which produce different responses. To investigate this problem, we examined systematically the influence of dietary purines on uric acid, allantoin, creatinine, urea nitrogen and urea in the serum and urine. This report also describes renal histological changes produced by adenine feeding. From the results, the mode of action of individual purines is discussed. Dietary adenine also increased the level of serum allantoin, as shown in Table  2 , being about 2.9 times higher in rats fed on an adenine diet than in those fed on a control diet. Although adenine increased the allantoin level most extensively among the six purines tested, hypoxanthine and guanine also produced a greater influence. Ranking purines with respect to the degree of increasing the level of serum allantoin, the following order was obtained: adenine>hypoxanthine>guanine> inosine=guanosine>adenosine.
However, the values of serum uric acid for adenine, hypoxanthine, guanine, inosine, guanosine, and adenosine were almost the same (Table 2) . On the other hand, dietary purine produced changes in urinary uric acid excretion. As shown in Table 3 , administered purine caused a rise in the urinary excretion of uric acid, except for adenine. Among the purines tested, hypoxanthine increased the urinary uric acid most extensively. On the contrary, feeding with an adenine diet showed a decrease of the uric acid excretion in the urine. In general, purines ranked in the following order: hypoxanthine>adenosine=guanosine>inosine=guanine> adenine in the extent of urinary uric acid excretion. Furthermore, the present report strongly confirmed that the urinary allantoin response was of different types according to the quality of dietary purine. As shown in Table 3 , feeding of hypoxanthine to rats caused a significant rise in the urinary output of allantoin. In addition, a greater influence on the urinary excretion of allantoin was obtained in rats fed on inosine, guanosine, guanine, or adenosine diets. However, the value for creatinine, urea nitrogen or urea in the serum and urine, of hypoxanthine, inosine, guanosine, guanine, and adenosine, was almost the same except for adenine (Tables 2 and 3 ).
On the contrary, feeding rats on an adenine diet showed significant rises in creatinine and urea nitrogen in the serum (Table 2 ). In addition, a decrease was observed in the amounts of urinary uric acid, creatinine and urea in feeding with an adenine diet ( Table 3 ). The kidneys were enlarged, pale grey in colour, and sometimes firm in consistency. The relative weight of the kidneys was about 1.5 times heavier in rats fed on an adenine diet than in those fed on a control diet. They were usually of normal shape but occasionally had a rough surface. In most kidneys numerous diminutive yellowish grains were visible in the cortex. Microscopically, the kidney tissue showed abnormalities in the proximal tubule cells. The epithelium was swollen and nuclear changes occurred frequently. Focally in the tubuli there was considerable cellular debris due to desquamation of epithelial cells. In addition, the administration of adenine caused a deposition of crystalline masses in the tubular lumina (Fig. 1) . Pronounced tubular damage was seen. However, these changes were not seen in the kidneys of rats fed on adenosine, guanine, guanosine, (Table  2 ) . In addition, there were macroscopical renal changes such as swelling and pale grey surface colour. In most kidneys numerous diminutive yellowish grains were visible in the cortex. Microscopically, changes in the renal tissue were primarily a vacuolar degeneration of the tubular cells and a dilatation of the tubular lumina. Furthermore, formation of amorphous birefringent crystals was seen in the tubular lumina (Fig. 1) . The results of our preliminary study have so far shown the accumulation of 2, 8 -dihydroxyadenine (17). Accordingly, it has been assumed that the administration of adenine may cause an impairment of renal function by tubular obstruction with 2, 8 -dihydroxyadenine deposits.
Furthermore, our present data appeared to suggest that guanosine is more readily converted to uric acid plus allantoin than is adenosine (Tables 2 and 3 ). These differences may, in part, reflect metabolic pathways in purine degradation and reutilization. The fate of administered guanosine should be different from that of adenosine because the pathway leading from guanosine to GMP is not freely reversible in mammalian cells (18), thus guanosine might be converted to guanine and then be readily converted to xanthine by the action of guanase [EC 3. 5. 4. 3], which is abundantly distributed in mammalian tissues. On the contrary, adminis tered adenosine could be converted to inosine by the action of adenosine deaminase [EC 3. 5. 4. 4] or to AMP by the action of adenosine kinase [EC 2. 7. 1. 20] . From the concept of these different pathways, it is conceivable that dietary adenosine and guanosine compounds would yield a differential response.
Thus, the present study reveals that, although the administered purines themselves are closely related structurally, they are metabolized in different ways and produce different amounts of uric acid and allantoin: hypoxanthine, inosine, guanosine, and guanine are readily converted to uric acid and allantoin, whereas adenine, due to its unique metabolism, is metabolized quite differently from other purines. The nutritional influences through which these purines are metabolized may be related to several factors such as availability of substrates for de novo biosynthesis and reutilization, and enzyme induction. Savaiano et al. (19) dem onstrated in his recent study that orally administered purines are more extensively excreted in the urine than are intravenously administered purines. These obser vations suggest that the gastrointestinal tract markedly influences the fate of dietary purines. Thus, a more precise understanding of the different responses of the body to individual purines is necessary for clarifying their metabolism.
